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KOIKE OF RIIQUE3T TOR GOiSSIGfl CF ARGUMENT 

S€!SJ SS AtH ;>^AI3|;^0|At (tae!2E: 519980961371) 

^rrii 2A^h^ E2AWAI OUfilEo} 1 L[D[0\MS. 22% 2211 

k\m ^a^s.2D[ 118 §Hs^a^as^i7S 

MSieiS 10-2001-0023175 

^S£J St! i^SxIl a^afg 3>fe ^EEfll §X| ^ El£| XHS&H 



oi ssioii ciie &'Af^^ ohsHa- ^soi^i- 2*ch mo\^ jai63=Esi ^mou °imw o\m mx\ 
oF2u 2iaoi si^u ssoi gsa s^oiife #;>i jhs^isunxi hisah ee^/si ssah« kissi- 
oi ^api timua. {&?\ xHis^iaoii oimoi dhsj ia 2§i <MSt 4= si°di. 01 <m§ 
oil piokm see°i ^i^as^eisxife sm afiua.) 

[oi 

01' SS2| ^3IS?S?| X-||1-24&01I Sti§ 3 gSSOII 01 gfSOl ^Sfe 3|£S0K)||Af S 

#2| XI ±! 3 XPh OI-aHCHI XI Sir SI CHI SJShOI SOIoMI gtSST 4= SUfe 20ISS HI 29 

SHI2S2I SSOII °J3h01 g> s ^ oh^UDK 

01 §SS ^SiS^g^SI D\J!\D\ Oh EH Oil XI S! & bh£l- aoi SUISK* fll422HI5»2| ^§ 

oil °\m sat s^mxi sseg =si« %m 4= a^ua. 

[Oh£H ] 

1. S^S XII1-18S 3£ 39I21-23S-SJ H1 1 S EE Oil AH sJS^S^ SI4 h S AhOISJ §2fSi SS3*A|3lte 

ii, hmsemo ye 33I2SEOH/H m&mm isa Ai?ife §§§ 3>±= ysExiisxi xii 

SgfSS eJS&ai(e.^S3H^SI5S 1999-61803S( 1999.07.26) )S| g^2| ^^^fll^ SO S§ 
3d- SEE2I- 5h¥ A I EE BIS B3II2I- AIEE°I SCf 1SS SEEPh M 3JSSfl|SfS 9 

£3H= &3||. S2h£| a^amai Ha 3§5f SE]f y@ AIEE^S ISSfe SOUS 5>fe SI- 
SXIISXI 331 5 as Si SiSSfS2(&^§3l|S!31§M 1998-605302 ( 1998. 10.07) ) 21 3§?£°l SSfll 
^S SSofe &3II2I- SxHSI 35(18 i^fe ^ SHIS XI »l3ig*S eoilAH S0I8MI SSff 4= 31 
3gJUCF.(^oia 33I29S39I2S) 

2. S^S XI1 19, 20, 24S2I SiohSHf SI#S£| ^SEJX^h g^S2| SSeJWSP- l^SHI 
atatS Sfe ^EExHSxl^ SJSSS12I SimSHI- fi^SSI SS8JXPI- sZIS2| sgawMD 
S-^SX-fl ^sfS ^= StSXIISXI Si eJS»922J 3g^ES°l assxiiBts s^sxiisxi eo^lA^ 
S0I5MI BS» 4= 5!gJLia.(^Sia HI29SHI2SI) 

3. S^ST X1I12-17&S 20I4T2I Si QJSSfe i^®25 20l4f2| &0I OJSS Z[S I^Si el 

Si°EES 3|IH&a(«SieiAISg «]53EXJ|6S-)0|| ^IbH^ UQ. (^§1S »|42SSI5S) 

[S ¥] 

S¥ 1 €.^S3H^SISa 1999-61803^(1999.07.26) 1¥ 
3^2 e^53H^S1SM 1998-60530^(1998.10.07) 1¥ S. 
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(19) CHEhEJ^^I^KKR) 
(12) ^DWm^SLM 

(51) Int. CI.' <11>SHa* H.999-€061803 

mL ^ m (43) SJHgjXr 1999V307^2B^ 

(21) iSSH 10-1997-0082093 

(22) sgjUXh 1997tj121j311j 

(71) aa2! #aaw ^ISW 

^SAI m^ 1 ? DH&3S 416 

(72) as a 

AIS^gAI Dh5^? US§ 415-49 

MmmmM =?s.=? =?^m 128-4 

(74) CHEI2J 3^1, irE!*!, Olgg 

(54) asaa mag sa a n as 

fin sfa^^iimsifffi rm-mvm^i%^mii 



E 2 z 2-SaSI 5i HH A| El Oil «3|E! 3*rS2| StrM 2M&r= Al-gSfe, £ S32| H12 

(HI 2J£H D1IHEI 5*|21 EOjEOIQ. 

E32 ZrSaJI|2| JWrs^M 2J*J- 7^3 2H 2i5f5 Algcrtf. 5 ITS 21 B3 

Aionofl °itj- ssssi wisei Eraaoia. 
aimichi 21 asaai mhei 3*21 bseoio. 

S. 5 LH73 E 7 § E ID) EAIEICH 2izr fi »32| HI gAIMIOII CUE g-SSM WSEI 5M2| 731 S » 
S§ a3«PI «*!■ 3§ 971 ^ZmmSi BSEMOID. 



s 1-32 Bh Sa onaa sa s n as era on sm- mm ssasi miaa 

3*1 (ferroelectric random access memory:FRAM) 9! 3 731S gfgCHI St!" 3HOID. 

dfSleWII ?|§ 3 <f#0| epfll °f »S3 ^ (Ip^rtaneouf ml 7rlat i on)0|%|kl 2 ^ frigSI^I^ 

gcse »gTg^2J S*fg 21^271121 lftf# 22rAI?!A1 drg 4= SiD. 
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9\HS ««Sr& ^27r CHSSjOID. 01 DRAMH A) yEl AUtEIIl 6fH« 

S^(CMOS) ^2 9101 ^JHS *ZraSS« S-goffi □ ?|0| ?|IIAIE1« «3«r= ^2010. 

ttSttf^W 5J*j- #£3821 Stmsa aSSfe i*l£2=. MF«IS FET(Metal- 
Ferroelectric-Wetal-lnsulator-Semiconductor FET) CHi^OIQ. 01 £W = sm-SJ M3!X|±E1§1 

tiEl AI-SE| = 333*11 5HBHAIH= SSSHS^S PZT (Pb(Zr,Ti..,)Qi)fl Ar&thQ. &SSH^£ 
S. PZT(Pb(ZrJU)<W A*S3 = 01 S= i?E| (Curie) ££71 230-490'cS UlU^j fc2, Zr/Ti 52 5! 
SECHI [Q-EI- CHEH AIS Ig^i 7KID1, S2M0I £71 IIHgOID. 

3E1LK 5r¥ g^SJ-PZTSf-SW =45|- 7221 5H1AIE101I A1^ 01^ ^2 (hysteresis)OI 

aa<electric field) mm \0& 2>'2J S«f E= s21 Braf23 OI5* r = imprint) SjgOl IT 

saw ao-. ma-Ai RZTera si- msoi ite^a! a=ge^ s«*rQ. 

zraa sawi 9\tt e irstHi cqe ssasi wiaa 3*1= usssii^ s^oo ^ 
a ^ EH Al E-i s qiuito. 

71U Ti/ZrEJ HOI 5 PZT7h A«S 4^ 21D. 

2 Ai-si-g^-BHgs =^5r2J Olgevg HStKX ttStJD. 

S BtSH [jag, A|E5|0)| °|o« SSaJjatSJ t[ 7113 4£0| ggjftWi El 71 UH^Oil oh 

g AiE^-5^s|iy-&g £ Aj.H5t 5*rsi-= asaa maai §xioiiai= assia a-= 

si o)i^ a v saa ^siiaieioii ashsfsj ais^ »^ia a^^s s ^s^i m ^aioh 
oil Hjet asaa miasi eaieioi 21a. 
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&aa ?\mm#m »oim aasKio2)» thus km saa «oiM(icw)2h s^kigej s aa 

oj ^^(i07)o^ oi^CH2! Ma73iE1^ a^EICH SO. MSHX|±E17F S3S 715(100) 3301! PS6, 
6PSS, TEOS S USG §011 Al a E -^S CHhi sHJS OI^Dia #2!" 13^(108)01 ^=E|CH 2J£0I, #2J- '1 
'2°tLHCHl ^ ^^3(1 10)71- M?HX|^E1°) ±2.± S^(I0S)HF S«offl 5 E -S 

Ba3(IIO)S0ll S« 3^(112)01 SSEIOI SIQ. W 3^(112)^011= «W A|E^(seed 
layer)(H4), USaas«ll6) 3! £W AIESf(118)£S OI^CHS 838^(0)01 3#EICH 
AIE9K 1 18)^011 3^(120)01 SSHOi SS3a ?inHAIE1M ^SKQ SIO. 

lM?3asj-(116)2| m^Oil A1E^(114, 118)^ SSSasra ^, SN?2| 7113 ggjth 

711 ehOI ?HA|E1(HIA| 3 = g!E«#0l 51 SWIttQ. S3 3*11^(1 16 )2j 8WM 

A|E°I(114, 118)2. 3-S3a2K116)SO 333SE7I- W£ *J£EI = 201 dH^IO. 

n ois^ ^zm\\^(\\s)m eratr sii^^oim a§g-Ai?i7i 3*1 si £§ai 

AIE^(1I4, 118)01 373 ggHFEICH 3S3HSK1 16)01 ehCHI A1 S3»Eia* 
JW 3Sa«ef(1 16)21 313 ^2* §^'^1-711 IT 4= 2i7l IBS0IO. 3EIIL oh^- 

AIE°1-(1I4, 118)s ^%mi\^(\ft)lt ^ SAFSJ- ^2^1 A|LI = ia5 *<gEI^ 301 

Qi^ Hi-g-^l^ BffOIO. 

MS M01, £^3^(116)1 PZTM AI-goHM ^21> h AIE^(1 14, 1133= PbTiQ TiOb 1 Al- 

SSKN 2101 Hl-^mO. E, 3Saa^§ PZTMO Pb2| tj^OI S«m Ti2J 22 

dl7h £^ PZTE AlESfSS Ah£! 4= SO. 7 1 El- Og ^2 R^Qil UI3H PbHJ S"30l 120% 01^01 E! 
71U Ti/ZrBJ KOI 48/52SO S Ti2| 22HI7F SI 3^ 33 ST SIOJLgl MSOID. C& 

El-Al PZTHK116) SWW A|E^(114, 118)S PZT5f(116)2| fl^BI S3AI PZT5|-(1 16)MO 3 

XI 13il-EI7l HI SMI PZT^OI 8HHIAI ggSt^g 133-EIH Pb9_\ ITS S^MOI oF^ 
^EICH U7^ 501 ^AiaCK M&M PZT^SJ 711301 g^o 1-711 ^2SQ. 

HE1I1 2^(120, 112)S 3Sa a 5f( 116^21 MHMAI £^ S0|7|- iil 7CTD1, ^ 

°2t|^o! a^^oi oj^ °^*t" isS ^^EI^ 301 HUTSjoHIl-. EU-EhAi Pt, Ir, Ru E^ RhEF Ifg 
«h^^ ^^0| a^ Af§^!Q. 2^(120, 112)^ E, IrCt, RuG, RhOt E^ LaSrCoOb g 

E2S il-tFM^S ^SofCH HIS 7Hi!^ h SiO-. 

E 2011!= SSaa SHAIHOII a^HF2J SfFM S^h^ WA'S A^^ S ^22] Jil2 ^AlOfl 

Oil ^ai-ll 01IE£1 B3E7h EA1EI01 SQ. B ^S^J X1I2 g AIM Oil CQE ^ax-il QUE 

ei s-xi7h ai AAiogoi ci>^ ssaa waa qe *w a^s u ^^^ ^^^(112) s 

E3^ tfSWSK1 13)2| 01^°^^ ^^EIH ^ a^= Eg^ i.^M2[(119) n 
^°K12Q)°j 01g°l^^ ^^SCl^ SiCHAl *i€l7|- SID. E2S ^M^(113> 119)# 2", 5^ 
a^2j □ £2oK5 01^^ H -ilS^ ^^^o^oj- ^ a^# 3t-?J'^!1HL 

Al II|^(fatigue)Eh ^ ^4^01 ir«*PI DISQia. tP-BFAl ^> oh^ AlE^lh =^° v 
AhOIOil ^ Ea^ a-tFM^# □ ^StJ-^SMl 5HIHA1E1EJ E1S 7Hat|-Q. 201X1 

= amAiafe 3^sf-sw Eas a^m^-u^ AiE^-^sa^i^-^¥ aie°^^ e 

a2 atl-M^--^ =^^o S ^go| ^°ga D 4f 71E^^. CH^^^M CD-EI-A1 

B ITS2J S112 ^ Al mi Oil 21^ ^Sax-11 DUEa SXI011AIE ^^01 ^AlSjg M^OIQ. 

E32 at|-S5|(113, 119)1^281-^ fi^c Ira, RuCb, RhOb E^ LaSrCoOb ^01 A|-gEl^ 301 HI- 
E 30il~ B ^S2J 1113 ^AlCHIOll WE 3Sa»2| XF^^Oll 21© ^Efl|2J «4m»» ^ 

# Ai-^ti-- ^sai waa s»2i e3E7^EAiEioi arj. 

aj-EH 715(300)^011 711 DIM 13^(303)0! ^^EIOI 2^11, 71101^ a35i-(303) ^011 a^(304), 
SF- A|E^(306), asa»st(30B), ^¥ A1E^(310) S 3^(312)01 WO CHS ^^ElOi 

at!-, ^71 71I0IM ^3^(303)2J 71-^aOll 32th H?aa 7l5h(300)2j £301! £2.— S EOI3 
S^(30K 302)01 ^SEIOi 

E 3011 EAIEICH Si^ Oil E El 5HSHA|E17j- ^ ^CHI CD-El- TIIOIM §3 

9|(303) oi-eh2] aaa 7i5h(3oo) ssoii icHy2j °7iot^7F Bssci-. oiiacH a^Qi a»saoia 1, 

HIE#^-EH0I3 0£S 3^i^Cr. 

n3 ^Aiwioii ike ssaa naa s»= waaaoi om°j eajsxiiassh «ssd£ soii aoi/d 
naaaoi *m2i BEHAi^Ei2F *hj2| ^ehaieis xm hmvw ssaa waa 3«a a+oi 

7F ^(-^ a^-^F¥ AlE^-^Sax-ll^-^ A|E2]--a+^ 01^2 71 EH A| Ei 

m tmttlL SiQ^ S(H1 ^01A1~ ^^thQ. [G-EhAI ^ fi^Oll EHz!" ^^j-Q. 

E 4 011^ B s"S2J fl|4 ^ Al Oil CHI [UH &Sai2J X^g^Oll 2|t^ ^EH|2j 7dtTS^M B" 

Ai-s^fc s-sas-o oiiaa §-a-|2j &3E7}- eaieioi aa. 

SI4 ^AlOll^ S", Aia9K306, 310)31- a ^(304, 312) AWKHI ^ E3S 

tfffl*9t(305, 311)S □ 7aizhQ^ §011 SiOlAlB X1I3 fiAIOia xf0|7|- 2iO-. E3^ a^M°^(305, 

3ii)» ^2o^ ois^ 312 ^aichioiiai aa«j m\- aa. 

S-^ax-fl 01ISE1 S«2J Ml 5 ^ 
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s irs2i si i gAiotoi ^ asaa wsei s*iej as »g& es lhxi e?i sasroi assto. 

£ 51 tfExOSKlOO) SOffl «OISai3SK102). HOISS^dW). i2i 3^(105) 3 E 

312! 33(107)9 7U|*fe MSHjq^HB »#2| &gfi AhSSKN fiSW. 0101 Al, 12H a3W 
PSG, BPSG, TEOS a USQ StHIA) aeqg 12111 §^ OS 8&SHWM 

«2!SiaaK108)fi DgWI, §2.^9^(103)1 ¥S5!25 3Zt*KM ±2.± 23(106)1 ii 

mi s mif<y:."n§t siio s a " 2M - - ai,iE,a «« 
g^^m^i^ irst 

JHAIE12J Sl^ 2^(112)5 Pt, Ir. Ru ES RhS- H = H -flS^ S^, ES IrQ,, RuQ,, RhG EES 
LaSrCoDb 5°| E3g 4!SW ES «H3* 3*2h£a« ifsH^SJ 0|gSt©£ 

01 UL Al=af(114) 9! A|Ea«118)S 1*1 E| 5§A| »S 2 HSK 116)01 9f a 301 ^ 3H 

^gm nus us 201 cm uiaaws SSOID. 

ZlEiH^ ^231^(1 16)# PZT£ SSI-- S?, A|E^i(114, 118)S PbTid, Til E£= 

a&arfl*^ a- 1 * a s £?>isv7 jaa™ 0IS01 a * u T " Zra M 

A|=SK114)g PbTiUM OlgmOl *SIT ^fflEig SB, ?\& S£f(MQCVD)S 

S= 1-3 (sol-gel )g^t 0!§*K3 4= ao. 

MOCVDH-gg AFSIf g^, CVD ££SA| Eil^BFOi!^ fc^tetra-ethyl lead) S ElEFs 0I± = S = ^A|OI 
E (titanium isopropoxide)^^ AhSShP- . 

8W A|E2H114)S 200 A Om ^HIS SgSfS 201 dH^SO. 

PZT^l ^fflEIH S^«3 SiTS 3?. PZT EB8(0|: Pb(Zr 0 .,Ti 0 . < )Q, * Pb0(20 1 %)2J ££S £ h S a 

2!)1 01 go 101 ?IS=E1 450 ~ 650*cS SIjI gtHS^ = 1 ~ lOraTorr^ SXI3I-SAI 0>M5(Ar)2> 

tt±<o,):>httss B9i7ioiAi ««tt!Q. nan, cvd sss oimsioi s*w spoils, cvd ^sai 

EIIMEHH1 tf, EIE1S Olii^S^AKDIE 5! XIMHh ^aA10IE(2irconium n-butoxide)l ?g§2 

s w§sni, mm±^.= hmdw om&t*MWW 10 ~ 50% §e t^ss ^^1 =h^i^°i of 

3£(Ar)CH ^0) ?IS-SE 450 ~ 800*c. amaq 0.1 ~ lOTorrS SAIS gbH^S § 

*rt!a. 

^ AIEe{-(118)s AIE^(114)31 gfg£i 

E 71 SF¥ 2^(112)21 ll'l A^SIO) A|H2i"(118)4fOI| 4^ S^(120)g SI 

«mi *ea Egoi Ei^i nsoia. 

□WI^£S 1^21 A12 if z, 1- ^§1 s§ H ^- 3^(118). 4^ Al = s«118). SSafl|aK116) 5! §^ 
AIE2U1I4)! m E^IS OEiyfflCH ?fuBA|E1 1 ^S*CK 



5^ 

s irs on cue ssaa nasi sflMAife ssaaara si^wi aie^i ^?hi^d. s^aai^si 

afSD 2! 73 1SS1EI01 SSafflSTOI ^, SHHAI S^lgtf^S igtlEIES *hQ. [DEI A) ^SSiOSv 
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4-, eF^ SIS #401 IbBCT EICH S-S^ifl 54 SH Al EH §201 t^SD, 

(57) 

i. bjejii 7124011 sss a^; 

49| w 2=40)1 «SS Sf¥ A|E5|; 

4-71 aies^hh «aa gsaasf; 

4-71 £-£3*11 s}£0|| ass 4^ AlESf; a 

49| Ai-y AIE^OJ 4^ S^^S OI^CHS 2fS3*0 ?ilA|E1il ^d|S|-= 3i SI- 

= g-saa nasi sa. 

g^tj 2. smith 201 ai, 471 ssasjers pzt ig£s eh= ssaa Maa sa. 

§:?t- 4. 2JCHAI, 471 4, *W Al=s>« *J4Sh= MIS 471 SSaas» if 

HMO- iga?£71- ya Hjoj 21 5^ 3SaH DUES 5*1. 

5. H4tt0| SiCMAI, 471 4, *h¥ AlE^-g t^Sfe ii? 471 ifSSiF-fi ?«Sti= 1 
3 HI- 3 AT- 44=7 h SAIf SSaaS! 311 #3££ Sfe 3333 CHISE1 5*1 . 

6. 33B0I 2MHAL 4-71 4. Al = s» S45fe BSS ZW PbTiQ.. Til ES 3Sa*0 
74§fe PZTaa Pb2J *-U0l StTiLh Ti/ZrSJ 3f0| ^ PZT oi 2 g Sfe o-S3Jfl ffllSEl 

3*1. 

3 TO a. mittOI aOIAL 471 &£M 71221- a = AFOIOfl ±*I8 ±AT 3 ±S|S ±XH S 
4-71 »Z!- !32f LH Oil «SS 5^1 mtVi 471 a ^21- 4.^1 ±3§ S30I 91 

as 21 ^g^s 5^ asaa miea s*i. 

§:?t- 9. *l|1*-0)l SIOU-I, 471 tfEM 7l22h 2^ AWIM 71I0IM §3^; 5! 

4-71 7)I0IM 7H>-A>EI0)I 2! St!" 491 9>-£j9l 71221 £3011 ±£± SI EMS! g^S □ 

*^ s# ^s^s m= ssaa maa 5*1. 

10. hi-ESO 712; 

471 &EM 7124011 a!s^ 4fS»Sf E3 ^^-E34 ai- S §q|oj 0|S°)-o 

s s^l! *w a^; 

4-71 5^ 3^4011 PbTiQi. TiOj ES 3 *1(H1 PZTSQ Pb°J aSOl S7HU Ti/Zr°l -ZtOI S 

PZTS qi^S *W AIE5!-; 

4 h 7l AIEaj-4-011 SSS PZT^ii 

4-71 PZT5-4011 S4EIH 471 A|E^ ili AlEHf; ^ 

4-71 4-^ AIE2,-40fl SSEIH 5^=1, ESS tmm^ ES E3S ^#5,--^^ 

oiss,-££ saa 4^ a^e ?hisj& ssaa misei s-xi. 

11. ej-ESD 71240)1 a^§ ^4§fe Bfll; 
4-71 8^ a^4KHI 51^ AIE5f» 

4-71 5^ AIE5-401I S-^aai^l ^4ofe 

4-7i asa a ^-4-ou 4^ aie^# ass^ 2?fl; 

4-^1 £w AJEatoi S41! a»EI*tt« 471 SSSill^i HSSi?H)IM Ho 

sffji 471 asaasra 4- ^ nas sssh?« ei-Es 9a; s 

4-71 4¥ AJEaf^OI 4^ *4t^ 97111 ?UI§F= SfS 9Saa MEEI 

°-s ^4tF= as §fe a-saa maa stisi xos ^-a- 

14. ai3thH SiCHAI, 471 Sh^ AlE^a ^4Sfe 97)1 2 471 4^ AlE^l ^4sfe 9 

aiA\VllfISimil H H D a l«il%m ,aB Atssra 401 AIE °-' B 
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PbTiOb. Tili 
PZTM UStKH #71 # 



3s^0fl SiCHAI, #71 
Tift #71 SSZ 



asse 3ii- ig£s ssaa nisei sasj as »g. 

is. niiiftMH sichai, s^m ami, 

#7i bteji 7i5#mi is^/Eaie] s^s ?hi»£ ^sis 1 ±xm ewi; 
#71 ±xw ««a eram ^is saw %?± sssm ^&oi= sa; 

#71 #71 i2i kgAI7l= fcSSfe EM: S! 

ggjp^M^i w a apa^j7iai|iaj!aEife ssiss DHgt^ em* q ^uisi- am 

gqt«J 19. fl| 11^0)1 Si DIAL #71 oh^ S^g EM 3011 

#71 HTEJI 7ie#0fl ?H0IM 13^1 llSSfe EMt D ^dlSKQ, 
#71 #¥ EPO 2= (HI 

83 %M£°im m IIS ISIS ISlV^WSf &82im s 
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